Sulfur-bridged cubane-type molybdenum-palladium clusters have attracted much attention due to their potential applications as catalysts for organic synthesis. 1 The title compound, [Mo3Pd-(PPh3)S4(Tm)3]PF6·0.5CH3OH·3H2O, was obtained by the reaction of [Mo3Pd(PPh3)S4(H2O)5Cl4] with NaTm. The starting complex was prepared according to literature procedures.
Sulfur-bridged cubane-type molybdenum-palladium clusters have attracted much attention due to their potential applications as catalysts for organic synthesis. 1 The title compound, [Mo3Pd-(PPh3)S4(Tm)3]PF6·0.5CH3OH·3H2O, was obtained by the reaction of [Mo3Pd(PPh3)S4(H2O)5Cl4] with NaTm. The starting complex was prepared according to literature procedures. 2 The title compound was prepared by the following method. To a solution of [Mo3Pd(PPh3)S4(H2O)5Cl4] (0.007 M) in 2 M HCl (30 ml, 0.21 mmol) was added a chloroform solution of NaTm 3 (277 mg, 0.74 mmol), and the resulting solution was stirred for 10 min. The color of the CHCl3 solution turned from colorless to red-brown. The solvent was removed in vacuo, and the solid was recrystallized from a saturated MeOH solution containing TBAPF6 (407 mg 1.05 mmol) at room temperature. Brown block single crystals for X-ray analysis were obtained after leaving the solution standing for three days. Anal. Calcd for C54.5H71N18B3F6Mo3O3.5P2PdS13: C, 31.87; H, 3.48; N, 12.28. Found: C, 32.01; H, 3.58; N, 12.36.
The structure was solved using the SHELXTL program package software. 4 Refinement details and structural parameters are summarized in Table 1 . The chemical structure is shown in Fig. 1 The octahedral coordination geometry of two molybdenum atoms are defined by three sulfur donors from a tridentate Tm ligand and three m3S atoms. The distorted trigonalbipyramidal geometry of the remaining molybdenum atom is defined by two sulfur donors from a bidentate Tm ligand and three m3S atoms. Crystal structure analysis reveals that the compound contains a sulfur-bridged cubane-type Mo3PdS4 core. The triphenylphosphine ligand coordinates to the palladium atom to complete the tetrahedral coordination sphere of the atom. Mo1 and Mo2 are six-coordinate, with three sulfur atoms of methimazole rings and three m3S atoms coordinated. The two molybdenum atoms have a distorted octahedral coordination geometry. The geometry of Mo3 is trigonalbipyramidal, with two sulfur atoms of methimazole rings and three m3S atoms coordinated, that is only two sulfur atoms of methimazole rings of Tm ligand coordinate to the molybdenum atom. This coordination leads to a reduced steric hindrance between the Tm ligands.
The selected bond distances are listed in Table 2 The C-S bond distances (1.729 [5] Å) in the methimazole rings of the Tm ligand are close to that of thiourea (1.71[1]Å), having a double-bond character. The methimazole ring of the Tm ligand, which bonds to Mo3, shows a positional disorder, and is refined with split positions (Set A: S13, N17. N18, C51, C52, C53, and C54; Set B: S14, N19, N20, C55, C56, C57 and C58). All of the atoms, except C58, were anisotropically refined with occupancy factors of 0.7 and 0.3 for set A and B, respectively; C58 was isotropically refined, since the introduction of anisotropy gave a negative thermal parameter. Only the atoms in set A are shown in Fig. 2 .
All hydrogen atoms were located by assuming an ideal geometry (C(or B)-H 0.98 Å) and included in the structure calculation without further refinement of the parameters. Isotropic thermal parameters of hydrogen atoms were constrained to 1.2Ueq, to which they were attached. The hydrogen atoms in solvent molecules in the crystals, MeOH and H2O, are mostly disordered and the hydrogen atomic positions could not be found.
1 H NMR signals corresponding to nine methyl groups bonded to the methimazole rings of the Tm ligands were observed in CD3CN. This shows that all Tm ligands attached to each molybdenum atom are not equivalent, and that the structure maintained its X-ray structure even in an acetonitrile solution. Table 2 Selected bond distances (Å) Fig. 2 ORTEP view of the molecule with the atom labeling scheme. Displacement ellipsoids are drawn at the 50% probability level. Hydrogen atoms have been omitted for clarity.
